Alpha-galactosidase stimulates acetylcholine receptor aggregation in skeletal muscle cells via PNA-binding carbohydrates.
Aggregation of nicotinic acetylcholine receptors (AChRs) in skeletal muscle is an essential step in the formation of the mammalian neuromuscular junction. While proteins that bind to myotube receptors such as agrin and laminin can stimulate AChR aggregation in cultured myotubes, removal of cell surface sialic acids stimulates aggregation in a ligand-independent manner. Here, we show that removal of cell surface alpha-galactosides also stimulates AChR aggregation in the absence of added laminin or agrin. AChR aggregation stimulated by alpha-galactosidase was blocked by peanut agglutinin (PNA), which binds to lactosamine-containing disaccharides, but not by the GalNAc-binding lectin Vicia villosa agglutinin (VVA-B4). AChR aggregation stimulated by alpha-galactosidase potentiated AChR clustering induced by either neural agrin or laminin-1 and could be inhibited by muscle agrin. These data suggest that capping of cell surface lactosamines or N-acetyllactosamines with alpha-galactose affects AChR aggregation much as capping with sialic acids does.